The Internet facilitates information flow between sex workers and buyers, making it easier to set up paid sexual transactions online. Despite the illegality of selling sexual services online, Section 230 of Communications Decency Act shields websites from liability for unlawful postings by third parties. Consequently, the websites like Craigslist have become a haven for prostitutionrelated ads. With prostitution-related sites still in operation, it is imperative to understand the link between these sites and prostitution trends. Specifically, in this paper, we quantify the economic impact of Craigslist's entry on prostitution incidence, and identify potential pathways in which the website affects the sex industry. Using a national panel data for 1,796 U.S. counties from 1999 to 2008, our analyses suggest that entry of Craigslist to a county leads to a 17.58 percent increase in prostitution cases. In addition, the analyses reveal that a majority of prostitution on Craigslist are induced by organized vice groups, in addition to voluntary participation by smaller set of independent providers. Further, we find site entry has a stronger impact in counties with past history of prostitution and produces spillover effects in neighboring locations that are not directly served by Craigslist. Sex workers providing niche sexual services are found to increase with site entry. In addition, we learn that site entry leads to an increase in transactions of existing workers and also attracts new workers to the market. We find that the increase in prostitution arrests does not catch up with the growth in prostitution trends brought in by Craigslist. Finally, we find complementarity effects between erotic and casual sex ads in leading to the increase of prostitution. Our results contribute broadly to the emerging literature on the societal challenges associated with online intermediaries and Internet penetration, and serve to provide guidelines for policy makers in regulating the sex industry in the Internet era.
Introduction
In recent years, the Internet is transforming the sex trade. Perer (2012) portrays the Internet as a "virtual red-light district" which plays the intermediary role of facilitating information flow between sex workers and buyers, making it easier for these individuals to strike mutually satisfactory deals, and engage in paid sexual transactions. Even in the United States where prostitution and its facilitation are illegal everywhere except Nevada, the marketing and arrangement of commercial sex is moving online. In particular, online classified advertising sites and underground "entertainment" sites have become the go-to avenues to advertise and set up transactions for paid sexual services. Despite the illegality of selling sexual services online, the dated Section 230 of Communications Decency Act (CDA) shields websites from liability for unlawful postings made by third parties.
1 Consequently, the websites like Craigslist have become a haven for prostitution-related ads.
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Craigslist is one of the largest online classified service website that offers a dedicated section for prostitution ads in the 2000s. Advertisements for sexual services were posted under the section "Erotic Services," which was subsequently renamed as "Adults Section" in 2009 after numerous complaints were made against Craigslist. The website faces intense public scrutiny over the years, as many believed that the website's operators have knowingly allowed ads that offer paid sexual services to be posted on the site. The continuous pressure from a group of state attorneys general finally led to the closure of the Adults Section in September 2010. Despite the illegality of selling sexual services online, Section 230 of Communication Decency Act (CDA) shields websites, such as Craigslist from liability for unlawful postings by third parties, which allowed the platform to serve prostitution ads for close to a decade. This brings up a natural question on whether amendments should be added in the current CDA such that the 20-year old policy does not bear unintended consequences of fostering illegal activities online. Although there are anecdotal accounts that link Craigslist to prostitution acts, no studies known to date has systematically and formally examined the relationship between the site entry and prostitution.
Past work has examined the textual aspects of the online solicitation ads and conducted interview studies with a few selected sex workers, without assessing the overall impact that online solicitation sites have on actual prostitution incidence (Castle and Lee 2008, Hemmingson 2008) . The lack of research on the impact of solicitation sites on prostitution trends is surprising, given that prostitution constitutes as an illegal market that has far reaching social consequences. While a portion of sex workers might be made up of willing individuals who needed an income source, the paid sex industry is also facilitated by organized vice groups (Cho et al. 2013) . Worth $32 billion annually, the global sex trade is one of the fastest growing forms of commerce today (Deshpande and Nour 2013) . Motivated by the lucrative source of monetary profits that prostitution provides, organized vice groups engage in sex trafficking to supply the trade with sex workers from both developed and under-developed countries (Schauer and Wheaton 2006, Hanna 2002) . Moreover, prostitution is often accompanied by other types of crimes, such as drug abuse and drug trade (Hanna 2002) . With the introduction of online platforms, organized crime groups have begun to make use of this new channel to further expand their operations. In light of this pressing issue, this study aims to shed light on this phenomenon by investigating the role of online intermediaries and quantify its economic impact on prostitution incidence.
Using a national panel data set, we examine the longitudinal relationship between Craigslist's entry and prostitution trends in 1,796 U.S. counties from 1999 to 2008. To empirically identify the entry effects on prostitution incidence, we rely on a natural experiment setup inherent in Craigslist's expansion pattern in the United States. During its expansion, Craigslist was launched in different locations in a staggered fashion across the years. Thus, in a given year, there is a subset of counties with Craigslist and another set of counties that do not. Given that each Craigslist site is location-specific, the prostitution ads posted on the site would cater specifically to the population living within the location. This unique entry setting allows for the quantitative comparison of 'treated' counties with 'control' counties. Exploiting the natural experiment framework, we run difference-in-difference panel regressions of prostitution incidence on Craigslist's entry with county and year fixed effects, and include controls to account for demographic, socioeconomic, and crime-related factors that may affect prostitution trends. We further perform a series of robustness checks including the use of counties with active prostitution cases in our estimation, alternative dependent variables and model specifications, various matching schemes to identify comparable treatment and control counties, and performing falsification checks to check for spurious results. Additionally, we repeat our analyses at the Metropolitan Statistical Area (MSA) level and utilize population-normalized prostitution counts to assess the robustness of the results.
Our empirical analysis reveals that the entry of Craigslist holds a positive relationship with prostitution trends. Site entry is found to result in a 17.58 percentage increase in prostitution cases. We find that sign and significance of our main results are robust under alternative variable definitions and model specifications. Falsification tests indicate that the relationship between site entry and prostitution cases is unlikely to arise spuriously, and that a pre-entry trend leading to an increase in prostitution trends was absent. We uncover several underlying mechanisms related to the main phenomenon:
1. The prostitution market facilitated by Craigslist is made up of both independent sex workers and workers operating under commercial vice groups, though the latter constitute a larger market share.
2. Craigslist's entry increases prostitution in both counties that have existing prostitution trends and those that do not, though the former set of counties experience a larger growth relative to the latter.
3. The entry of Craigslist generates spillover effects to neighboring counties without Craigslist.
4. There is an increase in online sex workers who provided exotic sexual services. However, this increase is relatively small compared to workers who provided the traditional escort services.
5. Craigslist increases prostitution by inducing more solicitation from existing workers, and also by attracting more entrants to the market.
6. The increase in prostitution arrests happens at a slower rate compared to the increase in prostitution.
7. A complementary effect between erotic and casual sex ads on prostitution trends exists.
Our paper aims to make a few key contributions. First, our study contributes broadly to the emerging literature on the societal challenges associated with online intermediaries and Internet penetration (Burtch and Chan 2017 , Chan and Ghose 2014 , Chan et al. 2016 , Greenwood and Agarwal 2015 . Although the use of the Internet holds both positive and negative impacts towards the society, extant work has largely focused on examining the former while overlooking the downsides of the Internet.
Responding to the call for research on the societal challenges and drawbacks of digital technologies (Fichman et al. 2015 , Majchrzak et al. 2012 , our investigation of Craigslist's impact on prostitution trends seeks to bring about greater awareness and understanding of the vulnerabilities introduced by online technologies, so that proper technological design and policy changes can be introduced. While Chan and Ghose (2014) have focused on the detrimental impact of online intermediaries on public health, our study has taken the route of uncovering the impact of such platforms on prostitution incidence, which constitutes as another important social issue. In this sense, our work contributes additionally to this literature by providing a broader understanding of the criminal impacts of online technologies.
Second, our findings also add to the literature of platform economics (Rochet and Tirole 2003) .
Extant literature has largely examined the transactional impacts of online platforms for markets with lawful normal goods, with few or no studies investigating its impact on illegal goods. Given that the high costs of providing and consuming illicit services via legal punishment, online prostitution represents a different class of goods that bear unique nuances that warrant further examination in relation to platform economics. Our study results attempts to enrich this literature by providing first-hand empirical evidence towards the phenomenon and uncovering underlying pathways for the relationship, helping to pave inroads towards a deeper theoretical understanding of illicit markets function under online intermediation.
Third, by shedding light on the various underlying mechanisms that govern the growth in prostitution trends facilitated by Craigslist's entry, our study makes the practical contribution of providing actionable, policy-relevant insights needed for the effective implementation of strategies and interventions for curbing the proliferation of the underground sex trade, with a particular focus of facilitating deeper discussions on Section 230 of the CDA. Moreover, the understanding of the various mechanisms of the platform-enabled prostitution serves to expose 'how', 'why', and 'where' the sex trade would flourish in the Internet era, allowing for a more efficient allocation of law enforcement resources.
Study Context and Related Literature

Craigslist
Craigslist started in early 1995, and is the leading online classified service provider in the United States in the 2000s. With the launch of the "Erotic Services" section in 2001, Craigslist website served as a portal for prostitution advertisements (Farley et al. 2013) . By 2005, Craigslist had become a virtual prostitution hub, hosting 25,000 new prostitution-related ads every ten days in the United States (Farley 2006) . A typical prostitution ad can either explicitly indicate the provision of sexual services or implicitly suggest similar services via sensual massage services. These solicitation ads tend to include provocative photographs and provide information such as hourly rates, phone numbers, descriptions of worker's body measurements, and keywords like "busty", or "fantasy girl" (Sandoval 2009 ). In March 2009, Craigslist was sued for facilitating prostitution and that it was a public nuisance (Dart vs. Craigslist, 2009 ). In response, Craigslist made token changes to the site by announcing that minors should not use its erotic services section, providing links to anti-trafficking websites, and started to charge $10 to users who post in the "Adult Service" section (Sarno 2009 ). Following more complaints on Craigslist, seventeen state attorneys general requested the immediate removal of the adult services section in August 2010. A month after the request, Craigslist voluntarily shut down its adult services section (Lindenberger 2010) .
Despite actions taken to suppress the posting of prostitution ads on Craigslist, prostitution ads started to appear in other sections of the site (e.g., personals section) (Louie 2010) . Furthermore, following Craigslist's closure of the adult services section, other online platforms (e.g., Backpage.com and MyRedBook) assumed the role of facilitating online solicitation (Chansanchai 2011) . Most of these alternative solicitation sites remain active and are not shut down, indicating that the selling of sexual services on classified ad sites persist beyond the closure of Craigslist's adult section. Thus, it remains imperative to understand the link between site entry and prostitution, as study findings provide insights that would be useful for curbing prostitution trends facilitated by other similar online intermediaries.
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The study of Craigslist's impact on the prostitution market is also valuable in that it sheds light on online platforms in context of illicit goods, a topic that is not well understood. Since the early days of ecommerce, most of the IS literature has focused on examining the influence of digital platforms in the context of legal goods. For instance, the seminal digital platform paper by Bailey and Bakos (1997) discusses the emerging roles of online intermediaries in the retail and automotive industry. Similarly, other works have looked at the influence of online platforms on normal goods, such as books and newspapers (Brynjolfsson et al. 2003, Seamans and Zhu 2013) . Even recent IS papers that examine newer forms of two-sided platforms (e.g., online dating, crowdfunding, online labor markets) shied from examining illegal goods (e.g., Bapna et al. 2016 , Burtch and Chan 2017 , Chan and Wang 2017 . 4 Given that illegal markets bear key differences from legal markets, studies rooted in legal goods may not fully illuminate the effect of online platforms on the nuanced characteristics of illegal goods. A noteworthy difference pertains to the additional costs that market participants for illegal goods face (i.e., imprisonment, fines, and evasion costs) which are otherwise not present in the market for legal goods (Becker 1974, Bouchard and Wilkins 2013) . Moreover, the illicit act of buying and selling these goods imply that market participants would not have a formal recourse when faced with non-satisfactory transactions (i.e., non-payment, low quality services). We discuss the focal study relationship in light of these aspects next.
Rational Choice Theory and Online Prostitution
Based on Becker's (1974) framework on the economics of crime, the decision to engage in a criminal act is a rational process in which individuals make choices that maximizes their utility. Accordingly, under the rational choice theory, an individual chooses to commit a crime if the total payoffs of the illicit act are higher than its associated costs of legal punishment. Similarly, in making a choice to participate in the prostitution market, the providers and clients alike would weigh the relative benefits and costs when deciding whether to engage in paid sexual transactions. From the perspective of the supply-side, the main benefits of participating in this market lie largely in the financial gains. 5 From the perspective of the 4 We note that Chan and Ghose (2014) and Cunningham et al. (2017) have looked at negative social impacts of Craigslist (i.e., HIV incidence, violence against women). However, these are not in the context of goods/services. 5 We understand that this can be an over-simplification of the situation faced by service providers, as sex workers may not have aligned interests with the agency or the pimps, especially in the case of involuntary prostitution.
demand-side, the incentive to participate in the market is mainly for the satiation of sexual desires.
Common to providers and clients, the costs of market participation involve legal punishment that comes in the form of fines and imprisonment. 6 Under the shield of the Section 230 of the CDA, site owners do not bear any cost for facilitating prostitution, as they are not held responsible for the interactions between users.
With the introduction of an online intermediary, the payoffs and costs faced by participants in the prostitution market are subjected to changes that can influence the existing prevalence of prostitution.
Extant literature on platform economics posits that online intermediaries bring about reduced search costs (Bakos 1997, Hann and Terwiesch 2003) , facilitate online communication across spatial and temporal boundaries (Bailey and Bakos 1997) , and provide a broader base of product offerings (Brynjolfsson et al. 2003) . Similarly, the entry of the Craigslist platform into specific locations is likely to increase local incidence of prostitution for the same set of reasons. First, the Craigslist platform allows its users to experience various cost reductions of participating in the prostitution market. Sex workers soliciting through the platform have lower search costs as they need not to 'walk the streets' to solicit customers, and clients need not travel to red-light districts to search for sexual services. In addition to eliminating search costs, a reduction in cost also comes in the form of reduced probability of arrests and detection as the sex workers and clients soliciting on Craigslist can work out transactional details using online messages and emails (Cunningham and Kendall 2011) , thereby reducing physical exposure to policing agencies during the solicitation process. Compared to seeking prostitutes in red light districts, brothels, or massage parlors, the online search for prostitutes also preserves the anonymity and privacy of clients (Grewal et al. 2004) , lowering the perceived risk of legal punishment and detection. Further, given that However, this distinction is not crucial in this study as we are examining the aggregate prostitution levels induced by the entry of Craigslist, which is ultimately driven by financial motives. 6 Generally speaking, the structure of the laws is set up to punish the leaders and facilitators of organized prostitution more severely than the sex workers and the clients, through longer jail terms. For more details, please refer to http://prostitution.procon.org/view.resource.php?resourceID=000119.
the posting of solicitation ads on Craigslist is free, sex workers would avoid advertising cost, 7 which is otherwise present when posting ads in traditional medium (e.g., classified ads in newspapers).
Second, sex workers and clients communicating on the online platform can better plan sexual transactions with the affordance of Internet technologies. Past research in ecommerce has found that welldesigned websites are able to facilitate greater purchase intentions (Hausman and Siekpe 2009) . Online features such as product presentation formats (Jiang and Benbasat 2007) , product comparison tools (Häubl and Trifts 2000) , and online product reviews (Zhu and Zhang 2010) that are incorporated in online sites can boost online purchase significantly. Similarly in the sales of sexual services, online technologies can enhance transaction volume by allowing clients to better assess key attributes of sex workers as they are making purchase decisions. For instance, through the photos posted on Craigslist ads and emails, clients are able to perceive not only the facial attractiveness of workers (e.g. a profile headshot) but also sensitive bodily attributes via nude photos, which is otherwise difficult to assess in when soliciting in a public space. At the same time, clients are able to compare service attributes across workers listed on
Craigslist with greater ease, as the transaction information (e.g., price, service duration, types of sexual service provided, travel requirements such as in-calls or out-calls) are readily available within the ads or email communications (Häubl and Trifts 2000) . Furthermore, through specialized online review sites (e.g., TheEroticReview.com, NaughtyReviews.com, PunterNet.com), clients can cross-check on the service quality of the listed workers based on the experiences of other clients (Hughes 2004) .
Additionally, online providers can screen out risky clients before physically meeting them by searching client's name or telephone number from public databases to check if they have past records of violence or criminal involvement (Brooks 2009 ). Thus, the availability of these online affordances creates a more efficient matching process, and can heighten the prostitution transactions in locations served by Craigslist.
Third, as an online aggregator, online platforms offer a broader variety of products and services compared to the physical stores. Online platforms facilitate the long tail phenomenon (Brynjolfsson et al. 7 Craigslist only started charging a posting fee for escort ads in 2009. The site has allowed the free posting of such ads since the launch of this section in 2001.
2011), by which consumers with specialized preferences can discover and locate niche products through online search tools. Compared to the traditional prostitution market in which the ethnicity of the sex worker is highly dependent on the physical location in where the service is offered (Dank et al. 2014), 8 the workers operating on the Craigslist platform are not limited to a specific ethnicity. Further, a consistent motive for why clients seek prostitution services is to engage in a different kind of sex that they cannot receive from non-prostitutes, such as dominance and submission, role playing, and various sexual fetishes (Månsson 2006 , Monto 2004 . Clients could locate these nonconventional services more easily, as online platforms host a variety of sex workers by which a broad assortment of paid sexual services may be solicited, including niche sexual services. Consequently, this facilitates more matches in the market of paid sexual services that is characterized by highly heterogeneous preferences.
Related Literature on Online Prostitution
While extant work reports that a majority of street prostitutes are associated with organized prostitution rings (Farley et al. 2013 , Helfgott 2008 , the current literature does not provide a clear view of the operating structure of online prostitution enabled by platforms. On the one hand, it is plausible that a majority of the solicitation ads are posted by willing participants who are not part of organized vice groups, in the attempt to capitalize on the financial gains of providing sexual services in this market. Cunningham and Kendall (2010) found that online sex workers have characteristics unlike those of traditional sex worker stereotypes, for instance, a high proportion having college education and holding health insurance. Such worker demography suggests that online workers are likely to work independently without pimps and are not coerced into the industry by organized prostitution rings. On the other hand,
McAllister (2011) noted that organized prostitution rings are using the Internet to solicit customers. A recent study finds that pimps continued to use platforms such as Craigslist to advertise prostitution services, despite knowledge that these sites are monitored by enforcement agents (Finn and Stalans 2016) .
A likely reason for this trend is that extensive profits can be reaped from online solicitation (Dank et al. 2014) . 9 Given that the lucrativeness of online prostitution, organized prostitution rings are motivated to have a foot in its operations.
Another related issue concerns the geographical growth patterns of online prostitution facilitated by online platforms. There is significant academic interest in examining whether electronic channels affect the consumption patterns and outcomes across locations. For instance, Overby and Forman (2015) find that the presence of an online platform reduces frictions in geographically distributed car markets through increased price visibility and reduced transaction costs, resulting in an increased willingness to travel to further locations to transact. Yet, Lin and Viswanathan (2016) Due to heterogeneous preferences, clients often value having a variety of prostitutes to choose from. Thus, Cunningham and Kendall (2011) reasoned that sex workers are incentivized to congregate spatially where clients can find them, and clients are also incentivized to travel to places where prostitutes are located. With limited enforcement resources, sex workers and pimps would face a lower probability of arrest in locations that have a higher concentration of other prostitutes (Freeman et al. 1996) . These arguments jointly suggest that the growth of online prostitution induced by Craigslist would be larger in locations with existing prostitution trends, compared to locations without existing prostitution activity.
Moreover, the impact of Craigslist may also indirectly affect prostitution trends in neighboring locations that are not served by Craigslist. Pimps and sex workers tend to travel to other locations to seek additional business (Scambler 2007) , and would likely respond to close-by client requests, leading to spillover effects in these neighboring areas.
Users could solicit sexual acts through different ad sections on Craigslist. On top of the "Erotic service" ads listings, users can also search under the "Personals ads" section to look for non-paid casual hookups among other sex-seeking users. Broadly speaking, the "Erotic service" ads and "Personals ads"
can be deemed as facilitating market and nonmarket sexual transactions, respectively (Chan and Ghose 2014) . While both market and nonmarket transactions fulfill sexual desires, the motivations to engage in paid sex and casual hookups may not always overlap. Strokoff et al. (2014) find that individuals hookup because they anticipate that a potential relationship to emerge from their encounter. Prevailing social norms indicated by the prevalence of peers with hookup experience can also lead to desires for hooking up (Fielder and Carey 2009) . On the other hand, the motives of clients who opt to pay for sex include satisfying the dirty whore fantasy, wanting a different kind of sex from what they can receive from nonprostitutes, and seeking a subservient woman for domination (Milrod and Monto 2012) . Given dissimilar motives for seeking each sexual act, these ad sections are likely to serve different needs on top of satiating sexual urges. Recently, qualitative studies have reported instances where the clients are emphasizing deeper and more emotionally rewarding relationships with providers, a phenomenon termed as "The
Girlfriend Experience" (Milrod and Monto 2012) . Thus, the use of "Personals" and "Erotic service" ads may have a positive, complimentary effect on prostitution trends.
Data
To investigate the impact of Craigslist on prostitution, we constructed a nationwide panel data that consists of Craigslist entry patterns and prostitution incidence at the county-year level between 1999 and 2008. In constructing this panel data, we rely on four main data sources, namely TheEroticReview.com (TER), FBI's National Incident-Based Reporting System (NIBRS) database, Craigslist website, and the Census Bureau. 10 Our main dependent variable is Prostitutioniy, which is a measure of the number of indoor prostitutes in county i for year y. We proxy for prostitution incidence using the count of sex workers with user reviews on TER. Launched in 1998, TER is one of the largest female escort review site, receiving between 500,000 and 1,000,000 unique visitors monthly (Richtel, 2008) . The process for submitting a review on TER is highly detailed and it requires contributing users to provide several pieces 10 As of July 2009, United States has 3,143 counties or county equivalents (http://censtats.census.gov/usa/usainfo.shtml). To avoid issues from selective reporting, counties with sparse observations (i.e., more than one year of missing data) are dropped from the analysis. Main results are largely similar when these observations are included. Table A1 reports the states and counties per state in our data set. of information about the worker (e.g., physical attributes, prices, service provided, and worker rating).
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Reviews submitted to the site only become available after several days, as all reviews are routinely checked by TER staff.
12 Using a web scraping script, we collected data on 64,270 escort profiles that had at least one review on TER between 1999 and 2008. Figure A1 reports the distribution of escort profiles based on review counts.
The core advantage for utilizing TER review data as a proxy of prostitution count is that user reviews mirror actual experiences that clients have with sex workers, allowing us to capture sex workers who are active in online solicitation. Issues of fraudulent reviews are less of a concern in our context for two reasons. First, as mentioned earlier, the review data was thoroughly vetted by the staff to ensure that every entry of new workers are traceable to an online contact, reducing the possibility that a reviewed escort is made up. Moreover, there is no motivation to generate reviews for an escort that does not exist.
Second, falsified escort information or reviews do not jeopardize the integrity of the outcome variable, as the main goal of the outcome measure is to capture the count of prostitutes operating in each location and not the quality of these workers. On the contrary, the motives to generate fake reviews (i.e., to enhance business opportunities) are actually helpful in revealing prostitutes who are active in soliciting clients.
Regardless, our measure of online reviews falls short in capturing prostitutes who solicited via Craigslist but were not mentioned in the reviews, as a result of clients who have low willingness to write online reviews of their sexual experiences. Because our dependent variable misses out on capturing sex workers that are linked with Craigslist entry but are not reviewed on TER, the estimated entry effect in our regression analyses would likely be an underestimate of the actual entry effect.
In using the TER data, we further refine the coding of our dependent variable by considering four different definitions. Our first measure, TER: All Years, simply assumes that the escorts remain active for all years beginning from the year she receives her first review. In our second measure, we factor for the possibility that prostitutes may exit the industry after some time. Accordingly, we consider a sex worker to be active for the years that fall between her first and last review in our second measure, TER: Active Years. 13 Further, given that it is possible that not every escort on TER solicits via Craigslist, we further derive subsets of escorts for the two measures above for prostitutes who have clients who solicited their services via Craigslist. We identify such workers by searching for escorts who have the terms 'Craigslist,' 'CL,' or 'Craigs' mentioned in their reviews. We also consider the measure of number of TER reviews, which proxies for the number of solicitation transactions to supplement to our prostitution count measure, since each sex worker can engage in multiple acts of prostitution.
Craigslist website, which specifies the locations and years in which new sites are launched. 15 By combining the TER prostitution data with the Craigslist entry information, we are able to contrast preentry prostitution figures with post-entry prostitution trends. To account for potential confounding factors that influence prostitution and Craigslist entry in each county, we include demographic, socioeconomic, and crime-related factors as control variables. The U.S. Census Bureau provides county level information on age-group proportions, ethnicity proportions, population size, poverty, employment proportions, and average income levels. FBI's databases provide county level information on various crime trends for each year, and annual number of police employees.
Given that the proportion of sexually active individuals can influence the demand and supply of sexual services, we created the controls for population proportion of age groups 15-19, 20-39, and 40-59, for each county. We also control for the proportion of White, African American, and Asian as these are major ethnic groups having reported representation in the prostitution market (Hughes 2005) . We further include population size, as a covariate to account for potential increase in demand and supply of sexual services due to availability of potential participants in each location. The lack of employment, low incomes, and poverty levels can steer individuals towards prostitution (Eisenberg and Lazarsfeld 1938, Monroe 2005) . To control for these economic factors, we added the proportion of employed individuals, average annual income, and poverty level as covariates in our model. Finally, the usage of other hookup and dating sites are likely to grow with increasing internet penetration. Also, the prevalence of TER reviews could differ across locations due to differences in internet penetration. To reduce extraneous effects arising from varying levels of internet access, we controlling for the availability of broadband providers using data furnished by the Federal Communications Commission.
We also consider criminology factors that may influence prostitution. We control for number of police employee as the size of the police force is a deterrent against prostitution activities (Weitzer 1999 ).
The FBI database Law Enforcement Officers Killed and Assaulted (LEOKA) provides information on the annual number of police employees at each county. Further, extant work has found that non-financial incentives of joining the online sex industry include the need to feel different, to be validated, to be in control, and it is also an alternative to self-harming (Jonsson et al. 2015) . These reasons are inextricably related to adverse life experiences and domestic violence. Criminology studies note that organized vice rings have intentionally hook girls on drugs and forced them to work as prostitutes to support their drug habits (Hanna 2002) . We account for these factors by controlling for the prevalence of runaways, drugrelated crimes, and offenses made against family and children, using data from the FBI. In addition, we extracted the count of commercialized vice, larceny, arson, and burglary for various auxiliary tests. Table   1 provides the descriptive statistics.
Empirical Methodology
During the 2000s, Craigslist expanded to different locations in the United States in a staggered fashion, making its site available to a few cities at a time. Because Craigslist ads are location-specific in nature, counties with Craigslist can be seen as 'treated' locations since only the local populations are able to access to the services of the escort ads posted on the site. In the same fashion, counties that do not have Craigslist in the same period serve as 'control' location. Thus, the phased expansion of Craigslist in the United States represents a natural experiment that allows for the comparison of the difference in prostitution incidence for counties with Craigslist before and after site entry to the same difference for counties that did not experience site entry. We exploit the variation in Craigslist's entry across counties and years in the natural experiment setup to identify entry effects on prostitution trends. In particular, we estimate a difference-in-difference regression of the form:
where i indicates counties and y refer to year, y = 1999, … , 2008; is the number of prostitutes for county i in year y; is a vector of 1,796 county fixed effects; is a vector of year fixed effects; is a vector of county-year covariates including demographic, socioeconomic, and crimerelated factors (i.e., age proportion, racial proportion, population size, employment proportion, income level, poverty level, broadband providers, number of police employees, and various crime trends); is the binary indicator for Craigslist entry, which equals to 1 if the county has Craigslist in a particular year, and equals zero otherwise; and is error term.
In the above specification, the coefficient p is the difference-in-difference estimate of the effect of Craigslist's entry on the incidence of prostitution. If p > 0, then site entry is linked to an increase in prostitution incidence. The county level fixed effects control for time-invariant geographical differences, while year fixed effects control for temporal macroeconomic shocks, which allows for the comparison of prostitution counts between counties over time. To account for serial correlation in the data, we clustered the error terms at the county level (Bertrand et al. 2004 and 4, we report the estimation results using a stricter definition of prostitution count, TER: Active Years, wherein sex workers are assumed to be active for the years bounded by her first and last review received on TER. Under this stricter definition of prostitution incidence, the site entry coefficients remain positively significant but are of a reduced magnitude. In particular, the effect size of the entry variable reflects a 26.61 percentage increase in prostitution incidence (Model 3).
Results
Main Analysis
Next, we further tighten our definition of prostitution incidence by considering only sex workers who have solicited clients on Craigslist. We repeat our previous analyses in Models 5 to 8. We continue to find a positive and significant coefficient for the Craigslist entry variables in these models. In our most conservative definition of prostitution count (Model 7), site entry leads to a 17.58 percent increase in prostitution incidence, representing a smaller effect than its counterpart in Model 3. 16 Finally, we assess if the results remain qualitatively similar under an offline proxy for prostitution count via police arrests.
We find that the entry estimates in Models 9 and 10 remain positive and significant, suggesting that the entry effects observed under TER data are not simply driven by increasing reviewing activity on TER over time. 17 As expected, the effect size of Craigslist entry in Model 9 is smaller than those derived under TER data, due to the fact that prostitution cases can go undetected by enforcement agents.
An examination of the coefficients on the covariates reveals some meaningful relationships between socioeconomic factors and prostitution trends. As expected, the regressions show that prostitution increases with population size, poverty levels and broadband penetration, and decreases with employment proportions and average income levels. However, it is surprising to see the number of police officers does not hold a significant relationship with prostitution count. The number of policing resources assigned to a location can be a consequence of crime intensity and can also act as a deterrent to future crime rates. The opposing effects embodied by this variable may cancel each other out, leading to an overall zero effect. Finally, we notice that the number of drug-related arrests is negatively correlated with prostitution incidence under the TER data but is positively related with prostitution arrests from the FBI dataset. This inconsistency might be an artifact of the different datasets utilized. A planned crack-down 16 Using the serial correlation check in Bertrand et al. (2004) , we replicated our model 1000 times with randomly assigned pseudo treatments for our strictest model (Model 7). We find that only 6.2% of these models had significant coefficients for the pseudo Craigslist entry when clustered standard errors is used. This number is close to the conventional standard of 5% level of significance which is used to distinguish true results from those that arise by chance. The result of this check indicates that clustered standard errors are able to satisfactorily alleviate serial correlation issues in our study context. 17 In a separate analysis, we further tracked the annual change in review count for each sex worker on TER over the study period. We find that the annual average number of reviews per worker is not increasing.
on drug syndicates may lead to the detection of underlying prostitution activities, resulting in a positive correlation between the frequency of drug-related arrests and prostitution arrests in the FBI data.
Robustness Checks
We further scrutinize the main results under a set of robustness checks. Taking a conservative stance, we adopt counts of sex workers who are known to solicit on Craigslist for all our subsequent analyses.
Results for the robustness checks are reported in Models 2 to 6 of Table A2 . We replicate the respective estimates from the main model in Model 1 for comparison purposes. First, we rerun the main specification using un-weighted regressions to examine whether the main effect persist without population weights. In Model 2, we find that the Craigslist entry variable continues to have positive and significant coefficients under the un-weighted specification. Second, to abstract from scaling issues, we run the analysis using prostitution counts that are normalized by population size. 18 We report estimates for this regression in Model 3. Third, to allow for a more comparable set of counties to be used in our difference-in-difference analysis, we restrict our analysis to a sample of counties which have at least one count of prostitution taking place during the study period. We report this result in Model 4. Fourth, we include time-varying county-specific controls in our main specification to account for the possibility of location-specific time trends, and report this result in Model 5. The site entry estimates in these models continue to be positive and significant. Fifth, we rely on review counts to supplement the number of profiles as an alternative dependent variable, as it proxies for the incidence of prostitution activity. As seen in Model 6, the regression shows that Craigslist entry leads to an increase of 29.69% in prostitution activity, as measured by review count.
Sixth, we conduct our analysis on a county-month level to see if the results hold at a finer unit of analysis. Our results for this analysis are reported in Table 3 . For this analysis, we adopted the approach in Manchanda et al. (2015) , which relies on a regression discontinuity technique. The analysis involves aggregating the observations of each county into two periods: before and after site entry, and comparing 18 Specifically, our dependent variable is normalized as follows:
). The resultant coefficient gives the percentage increase in sex workers per capita upon site entry.
the log of total prostitution counts before site entry with that of after site entry. 19 This analysis uses a specification where the log count of prostitution is regressed on the binary Craigslist entry indicator, along with county level fixed effects. In our analysis, we consider several temporal windows (each with different lengths) on both sides of the site entry treatment, to which the entry month is left out as the reference point. Specifically, we allow the temporal windows to range from one month to seven months.
When we compare the coefficients from Models 1-7, we find that as the time-duration of the windows becomes longer, the magnitude of Craigslist impact increases. Furthermore, the result suggests that the impact of Craigslist tends to start from the fifth month after Craigslist's launch (Model 5 of Table 3 ).
Seventh, we also rely on various matching estimation techniques to arrive at a set of treated and control counties that are statistically similar in terms of the demographic, socioeconomic and crime indicators to see if the main results continue to hold. All control variables are used in the matching procedure. In our matching, we have restricted the analysis to observations that have common support.
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We first report the covariate balance checks under the one-to-one matching scheme without replacement (Table A3 ). All covariates had a reduction in bias, and majority of matched covariates show a reduction in bias by over eighty percent. 21 Further, the two-sample t-test for equal means suggests that the means are statistically similar for all covariates between treated and control groups after matching. We attempted various matching schemes including k-nearest neighbor, kernel matching, and coarsened exact matching. 22 While many of our estimates in Table A5 are of a smaller magnitude than the baseline estimates in Table 2 , the matched estimates remain positive and significant, indicating that the observed entry effect on prostitution is not driven by peculiar local characteristics in certain locations.
Finally, we account for the possibility of duplicate TER profiles by assessing the change in effect size when TER profiles with different review count cutoffs are considered. Sex workers might abandon an 19 Under this approach, each county in the pre-entry period serves as its own counterfactual for the post-entry period. 20 A plot of the propensity score distribution ( Figure A2) shows that there is a good amount of overlap between the treated and control unit, thereby satisfying the common support assumption. 21 Table A4 provides the coefficient estimates for the covariates that predicted site entry in the matching scheme. 22 We utilized different choices for nearest neighbor, i.e. 1, 2, 3, or 4 neighbors, and our choice of kernel bandwidths ranges from 0.06 to 0.0001.
existing profile and start a new profile if the existing one has received bad reviews. Such an act is more likely to take place when the existing profile only has few reviews, as it is more costly for a worker to abandon a profile that has accumulated multiple reviews. We conduct regressions using dependent variables with different review count cutoffs, under the assumption that profiles with a greater number of reviews are more likely to represent actual, active sex workers. The coefficient sizes of each of these models and that for the original baseline model are plotted in Figure A3 . We find that the effect size generally drops as the cutoff value increases. However, we find that the coefficient stabilizes at around 10% for sex workers who have 6 or more reviews. Given that the effect does not disappear with stricter definitions of an "active" worker profile, the observed positive entry effect on prostitution is deemed to be robust against the possibility of duplicate profiles.
Entry Exogeneity
In order for the results above to be valid, the entry of Craigslist needs to be exogenous with respect to prostitution trends. Several aspects of Craigslist's operation suggest that its entry decisions are uncorrelated to the local prostitution trends. First, Craigslist did not charge its users for posting and accessing prostitution ads prior to 2009, the point when they received public complaints. The site relied on fees from job postings and New York City apartment listings to offset its operational costs. Thus, Craigslist did not have a profit motive to launch in locations with existing prostitution trends, as it does not receive any financial gains from ads posted in the erotic/adults service section (Stannard 2008) .
Second, as a classified advertisement portal, Craigslist hosts multiple ad sections including jobs, housing, items for sale, and services. As such, the decision to enter a location is unlikely to be driven solely by the local demand for online solicitation. However, it is plausible that the growth of cities may indirectly lead to a simultaneous increase in both prostitution demand and user requests for Craigslist service. We address for this possibility by controlling for a wide variety of socioeconomic factors that capture the economic characteristics of each location in our main regressions above. In addition, we empirically assess whether the entry of Craigslist is predicted by the prevailing volume of prostitution activity in each county. To do so, we regress Craigslist entry on the existing prevalence of prostitution, 
Falsification Results
To assess the possibility of the entry variable picking up significant effects spuriously, we perform two falsification tests. First, we repeat our analysis using alternative crimes that are unlikely to bear any relationship with the entry of Craigslist and/or prostitution trends, as dependent variables. Specifically, we choose larceny, arson and burglary as alternative dependent variables because these crimes tend to occur spontaneously and/or are unlikely to be mediated through Craigslist sites. Under this falsification check, we expect the site entry coefficients not to pick up any effect on these crimes in these regressions. A significant estimate on the Craigslist variable in these tests suggests the presence of spurious correlation in our main analyses. Results of the falsification tests are depicted in Table A7 . It is observed that binary entry variable do not hold statistically significant relationships with the incidence of larceny, arson, or burglary, providing supporting evidence that the entry effect on prostitution levels did not arise spuriously.
Second, the relationship between Craigslist's entry and prostitution incidence may be driven by unobserved factors that are confounded with prostitution trends. For instance, changes in the macroeconomic conditions or the expansion of prostitution rings in certain locations can increase the prevailing local prostitution trends, which can subsequently lead to requests for Craigslist launches in these areas to facilitate solicitation. Under such a possibility, prostitution incidence may already be increasing due to these alternative reasons, and would continue to increase even without the presence of Craigslist. In these 24 We consider two scenarios in which alternative platforms could potentially affect the impact of Craigslist on the online prostitution market. First, competing sites may enter different locations in a staggered fashion similar to Craigslist's entry style. Entry patterns of the alternative site may be correlated to the entry patterns of Craigslist as these sites face similar operation considerations. To our knowledge, Backpage is the only other classified ad site that also operated during the study period, and had hosted prostitution ads. The second scenario involves solicitation sites that made its service simultaneously available to all locations via a single entry time. While the time fixed effects in our baseline model should take care of the impact of such solicitation sites, we devised a separate empirical test involving site traffic data to rule out any further concerns related to such sites. In particular, we consider Eros.com, the largest solicitation site that was made available to all location via a single launch date.
Results of the two conducted tests are presented in Table 4 . Both location and year fixed effects are used in these analyses. Collectively, these two tests provided additional confidence that the presence of alternative solicitation sites do not distort the main results.
cases, the entry variable is merely picking up these pre-existing effects caused by confounding factors.
We assess the possibility of such pre-entry trends by running a time falsification check that includes three years of pre-entry indicators as placeboes, along with four years of post-entry indicators to capture the inter-temporal entry effects as follows:
where ∈ {−3, −2, −1, +1, +2, +3, +4} and year y is the j th year since Craigslist's entry in county i. In the presence of a pre-entry effect, the placebo indicators would produce positively significant coefficients.
In addition, the coefficients of the post-entry indicators reflect the change in effect sizes over time. We conduct this check using the stricter definition of prostitution incidence, i.e., TER: Active Years (Using Craigslist). 25 Results of this falsification tests is reported in Figure 1 . 26 Across all models, we observe that the three year pre-entry placebo variables do not hold significant coefficients, suggesting that the parallel trends assumption is fulfilled and that the observed relationship between prostitution levels and Craigslist entry is unlikely to arise as an artifact from events that occur in periods prior to Craigslist's entry. The result of the time falsification check also lends support to the exogeneity assumption by showing that site entry is not correlated with pre-existing increases in prostitution levels. The entry indicators are positively significant for post entry periods and are increasing with time. In particular, the entry effects exhibit a non-linear impact on the prostitution growth, corresponding to an increase of over 200 percentage point in the fourth year of entry.
Potential Mechanisms and Related Trends
From the analyses thus far, results suggest that the entry of Craigslist has an effect of increasing the prostitution incidence of locations that it enters. However, it is less clear what underlying mechanisms are driving this relationship. Here, we perform five analyses to shed light on some related mechanisms.
25 Alternative prostitution definitions provided qualitatively similar estimates. 26 Figure 1 reports three pre-entry and four post-entry years. In addition to this specification, we also tried other models involving different number of leads and lags. Results consistently show that the pre-entry effects are not present and that significant estimates are only present in the post-entry periods. Results of these additional checks are available upon request.
Relationship with Commercial Vice
It is important for policy makers and enforcement agencies to understand whether the Craigslist-enabled prostitution is operated mainly by organized vice groups or by freelance sex workers, since the legal considerations for curbing prostitution of each type are different. To address this dichotomy in possibilities, we assess and compare the Craigslist's impact on prostitution across locations with varying levels of organized prostitution activity. To do so, we regress prostitution count on commercial vice activity, Craigslist's entry, and their interaction, along with the same set of controls and fixed effects in our main models. In this regression, the coefficient of Craigslist entry indicates the effect of site entry on prostitution, in locations where organized vice activities are low or absent. As the commercial vice variable captures the prostitution levels in areas operated by commercial vice groups, the Craigslist entry variable now measures the market size of sex workers who are likely to operate independently from the organized rings. The interaction term indicates the increase in prostitution that occurs in areas with
Craigslist presence and high commercial vice activity. 27 Since not all commercial prostitution activities are detected by enforcement agencies, the volume of these organized crimes may not be precisely documented by the FBI. To alleviate this concern, we conduct a robustness check in which we adopted an alternative definition for commercial vice. In this check, we abstract away from the counts of commercial vice activity by indicating whether commercial vice activity is present or absent in each county-year. Table 5 reports the results of this analysis. Across all models, we see three trends. First, the estimate on Craigslist entry is positive and significant, signifying that independent sex workers do operate on Craigslist. Second, we note that the interaction term is positively significant, indicating that the increase in prostitution incidence occurs in site entry locations that have commercial vice activities. These two findings jointly suggest that the prostitution market enabled by Craigslist is made up of both independent sex workers and prostitutes working under commercial vice organizations. A comparison of these coefficient sizes suggest that the prostitution by commercial vice groups are at least two times larger 27 The interpretation of results builds on the rationale that online prostitution that takes place in locations with commercial vice activity are likely to involve organized vice groups.
than that made up by independent providers. Third, the commercial vice variable holds a negative estimate, indicating that counties with commercial vice activity but no Craigslist presence are experiencing a drop in prostitution activity. Such a trend is reflective of a shift from street prostitution to online prostitution.
Geographic Trends
To examine the growth patterns of online prostitution, we repeat our main analysis on subsamples of counties with and without prior history of prostitution before site entry. Prostitution history is based on whether a county has existing prostitutes that are documented on the TER site. In Models 1 and 2 of Table   A8 , we find that Craigslist's entry has a positive and significant impact on prostitution trends for both counties that have and do not have a pre-existing trend of prostitution. We find that the impact of Craigslist on prostitution tends to be stronger for counties with pre-existing prostitution trends (18.88% increase in Model 2) compared to locations that do not (11.29% increase in Model 1). This set of results is consistent with the theory positing that transacting parties of prostitution tend to conjugate spatially such that search costs for locating each other are reduced. However, the results also indicate that Craigslist, as a platform, also facilitates the new prostitution cases in areas that do not have a history of prostitution.
Such a finding is also reasonable when we consider that online solicitation reduces the likelihood of detection and legal persecution, which can lead individuals at the boundary of participation to enter the market when discreet forms of transaction become available.
Spillover Effects
Many small and mid-sized cities do not have a dedicated Craigslist site serving its locale. Thus, it is possible for sex workers and clients residing in locations without Craigslist to rely on sites from a neighboring location to set up arrangements for sexual transactions. Under this possibility, the entry of
Craigslist to a major city may lead to spillovers of increased prostitution incidence in neighboring locations. To test for a spillover effect, we first identify a set of county-pairs in which one of the counties has Craigslist and the other does not (details provided in Appendix 2). We run two separate regressions in our newly derived sample. In the first regression, we regress prostitution incidence on Craigslist's entry for counties that have experienced site entry. In the second regression, we regress prostitution incidence of the neighboring county on the same Craigslist entry variable, along with all covariates associated with the neighboring county. In the case of a spillover effect, the Craigslist variable would show positive and significant coefficients in both models. Table A8 reports results of this analysis.
We find a positive and significant impact of Craigslist's on prostitution incidence for counties that experience site entry in Model 3. In Model 4, we find that the impact of Craigslist's entry also holds a positive and significant impact on prostitution incidence in the adjacent county without Craigslist. A comparison of the estimates further indicates that the magnitude of the spillover effect is smaller (12.9%
in Model 4) than the main effect (16.3% in Model 3). This is reasonable given that neighboring counties without site entry tend to be smaller cities relative to the focal county with site entry, which are characterized with smaller markets.
Types of Sexual Services
The growth of online prostitution stemming from Craigslist entry may be made up of an increase in niche sexual services (e.g., sadomasochism and sex with transgender providers) that are otherwise hard to locate without online intermediation. Using the attributes of sex workers reviewed on TER, we identify and tabulate the frequency of prostitutes providing the following services, namely escort, massage, S&M, and transsexual. To assess whether site entry lead to an increase in workers that provide niche sexual services, we first measure the impact of Craigslist on the incidence of S&M and transsexual services. The increase in these exotic services is further contrasted with the increase in prostitutes who only offered traditional sexual services (i.e., escort and massage), so as to gain an understanding towards the relative increase in across these services. We report the regression results in Table A9 .
We find that Craigslist entry lead to an increase in sex workers who offers exotic sexual services.
With the entry of Craigslist, providers offering these niche services have increased by 6.28 percent, and sex workers who provide solely traditional sexual services have increased by 15.37 percent. While the increase in prostitution is largely constituted by workers who provide traditional sexual services, we find that site entry has also led to a sizable increase in workers who provided niche services. In particular, the increase in workers who provided niche services is about 40 percent of the gain in workers who perform only traditional services.
A related sub-question involves understanding how prostitution trends increase with the availability of an online platform. Specifically, the introduction of the Craigslist site could increase the number of solicitations from existing sex workers, and it could also increase the number of new workers entering the market. To investigate the first possibility, we rely on the number of reviews of existing workers (profiles that are on TER for at least two years) as a dependent variable to proxy for the number of prostitution instances. Results in Model 1 (Table A10) shows that the Craigslist entry indicator holds a positive and significant coefficient, suggesting that the presence of the site does increase the incidence of solicitations of existing workers. We investigate the second possibility by utilizing the number of new TER profiles in each county-year as a dependent variable to proxy for number of new market entrants.
This analysis helps to supplement the earlier results derived under the outcome variables which considers both existing and new workers (i.e., entire market size). Model 2 shows that site entry also has a positive impact on attracting new market entrants.
Policing Efficacy
Law enforcement has relied on Craigslist to locate sex workers and plan sting operations. An understanding of the relative impacts that Craigslist has on facilitating prostitution acts and enhancing policing efficiency provides insight on whether the shutdown of Craigslist's "Adult services" section is justified. We contrast the impact of Craigslist entry on the incidence of prostitute reviewed on TER and the number of indoor female prostitutes arrested. Specifically, we juxtapose the entry coefficients for prostitution arrests on the time falsification results that were previously derived from Figure 1 .
In Figure A4 , we note the post-entry coefficients for prostitution arrests increase in magnitude over the years, indicating that policing efforts in curbing prostitution trends are enhanced after Craigslist entry. Specifically, we find that the effect sizes grow from 4.71 percent in the first year of entry to 47.54 percent in the fourth year of site entry. However, the gap in growth rate between prostitution incidence and police arrests widens over time, as the coefficients derived under the TER-based definition of prostitution increased from 12.52 to 211.08 percent within the four years of site entry. This indicates that the efficacy gained in police arrests is much smaller than the increase in prostitution enabled by the site.
Relationship across Ad Types
News reports have documented that sex workers have used the casual encounters section within 'Personals ads' to post prostitution ads in the effort to generate more business leads (Alban 2005) . In addition, men who are originally looking for non-paid hookups in the "Personals" section may move towards the erotic service listings in search for niche sexual services provided by sex workers.
Interestingly, through self-reports, we note instances of female users who initially look for dates in the "Personals" section may later post ads in the erotic listings section to make some extra cash while having casual hook ups (Segura 2007) . Given these observations, we seek to examine the underlying economic relationship between these two ad types on prostitution levels.
To this end, we collected data on the number of ads in each section and use that as regressors in the main models. For this analysis, the count of Personal ads includes casual encounter ads, and heterosexual ads (i.e., M4W and W4M), since TER sex worker profiles are all females that serve male clients. We enter each of these regressors separately into the main models to understand their basic relationship with prostitution count. To assess the economic nature between these two ad types, we further add both regressors, along with their interaction term in the same model to check the signs of their coefficients. In Models 1 and 2 of Table A11 , we see that erotic sex ads and casual sex ads both exhibited a positive and significant impact on prostitution levels. In Model 3, we find that the interaction terms between the erotic service ads and the personal ads is positive and significant, indicating a complementary effect between the erotic service ads and the personals ads on prostitution incidence. A summary of the main estimates and their effect sizes is available in Table A12 .
Discussion and Implications
In this paper, we study the link between Craigslist's entry and prostitution trends, and uncovered a positive impact of site entry on prostitution trends. In our analysis, we exploit the exogenous entry of Craigslist via a difference-in-difference setup to estimate the site entry effect on prostitution incidence.
We find that this relationship persists across various robustness checks. Falsification tests suggest that this observed relationship did not arise spuriously. On top of the main relationship, we also performed six sub-analyses, to uncover the mechanisms underlying the phenomenon, including the relationship with respect to commercial vice, geographical trends, spillover effects, sexual services, policing efficacy, and different ads.
Our study holds several implications for various stakeholders, including policy makers, site owners, enforcement agencies, and academics. First, our study provides new inputs for policy makers and site owners. Based on conservative model estimates, we find that Craigslist entry, on average, is linked with a 17.58 percent increase in annual prostitution incidence at a county. 28 If we were to consider counties that have at least one incidence of prostitution, an 18% increase represents a gain of approximately one prostitute in a county-year. Despite this modest increase in actual count, the reported effect grows exponentially over time, and can culminate to a 211 percent increase within four years. This rapid growth in prostitution levels should not be ignored. Moreover, the effect size unveiled in our estimations is likely just the tip of the iceberg of the actual impact. Given that the true impact of Craigslist on prostitution incidence is likely to be greater than our reported estimates, the uncovered relationship serves to affirm the soundness of the decisions made to intervene in the operation of platforms that facilitate prostitution. In addition, our study findings add to the ongoing policy debate of making website owners legally responsible for criminal acts that are facilitated through their sites. 29 Despite sentiments against the regulation of websites on the basis of protecting freedom of speech (Lee 2013), additional clauses to the dated CDA should be considered to account for circumstances where sites are clearly fostering criminal acts. Evidently, the self-governance model does not work, as our study results demonstrate that users are capitalizing on the lack of regulation to participate in online prostitution. 28 In raw numbers, a 17.58% increase means that average prostitution levels would increase to 0.18 workers in a county-year. This modest impact is due to the low average prostitution: many county-years have zero prostitution. 29 As of August 2017, a new bill against online sites that facilitate sex trafficking, Stop Enabling Sex Trafficking Act is introduced in the Senate. See https://www.recode.net/2017/8/1/16074808/facebook-google-amazon-sex-humantrafficking-congress-section-230.
Second, our finding on the involvement of organized vice groups with prostitution on Craigslist highlights the socio-legal concerns related to the introduction of online platforms. This issue is especially pressing given that the majority of the prostitution facilitated by Craigslist is likely induced by organized vice groups as opposed to voluntary prostitution. Given the organized prostitution operations tend to coexist with sex trafficking (Schauer and Wheaton 2006) , an increase in Craigslist-based prostitution in locations with commercial vice activities is likely linked with an increase in sex trafficking. The presence of an online venue to facilitate prostitution can drive up demand for paid sexual services, which induces vice organizations to increase their sex trafficking efforts, leading to greater exploitation of vulnerable populations into the sex trade (Hanna 2002) . Additionally, prostitution is linked to the proliferation of other illicit activities, namely drug trafficking and drug abuse, which feeds the sex trade. In sum, forced prostitution facilitated by online platforms can lead to a host of other criminal and illegal activities, which are highly damaging social consequences.
While criminals are quick on tapping online capabilities to engage in prostitution, policing agencies have not caught up with the use of online affordances to keep illicit activities in check. While
Craigslist-enabled prostitution has grown exponentially, the efficacy gained in prostitution arrests after site launch is at best modest. To address the gap between crime growth and enforcement effectiveness, the realignment of policing resources from an offline-heavy allocation scheme to one that balances allocation across online and offline modes is needed. By tracking illicit activities online and cracking these perpetrators, legal enforcement can deter crimes by raising the costs to make illicit transactions online.
Third, our findings provide insights on the growth pattern of online prostitution. Our analyses indicate that Craigslist entry is likely to increase prostitution in all geographies regardless of existing prostitution, though a greater increase is found in locations with existing prostitution. Moreover, the impact of Craigslist on prostitution is not limited to locations that experience site entry, but can spill over to neighboring cities not served by the platform. At the same time, the growth of prostitution enabled by
Craigslist manifest in two ways: 1) increases transactions of existing workers, and 2) attracts new market entrants. These insights have specific implications to enforcement agencies in terms of resource allocation and mapping out criminal profiling. Not only do policing agents need to strengthen their enforcement strategies in areas with existing prostitution trends, they would also need to delegate resources towards locations that do not have existing prostitution and to cities that are likely to experience spillover effects.
Fourth, our study builds on top of the findings of Chan and Ghose (2014) by providing a more comprehensive picture of Craigslist's entry effect on other societal outcomes. Chan and Ghose (2014) find that the escort ads on Craigslist have a dampening effect on HIV incidence. The magnitude of this dampening effect, when compared to the HIV-inducing effect from "Personal ads", is relatively small.
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Through this study, we further found a complementary relationship between erotic ads and casual hookup ads, suggesting that users are likely to use both the nonmarket and prostitution sections simultaneously when seeking sexual acts, which consequently leads to an increase in prostitution counts. Juxtaposing these observations, it is likely that any reductions in HIV incidence through erotic service ads would be nullified by the increase in HIV prevalence, as users who seek prostitution services on Craigslist may also seek casual partners from the nonmarket ads, an act known to increase HIV incidence. The joint consideration of the current findings with that from Chan and Ghose (2014) indicates an unambiguous conclusion ---online platforms that facilitate sexual solicitation bear an overall negative impact on social well-being. (2014), it is seen that a 10% increase in erotic ads is linked with a 0.7% decrease in HIV cases, while the same increase in personal ads leads to a 1.7% increase in HIV incidences, i.e., a ten times increase.
perception that these transactions are significantly less risky, as illicit behaviors may be masked by the veil of anonymity in online platforms (Grewal et al. 2004) . Moreover, the availability of such services as facilitated by online affordances can lead to the discounting of future costs when satiating immediate needs (Strack and Deutsch 2004) . These theoretical explanations are aligned with our empirical findings, and are supported by anecdotal accounts in other contexts, namely the increased sales of drugs and firearms with the increasing use of the dark net.
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Moreover, our sub-findings on the growth patterns of Craigslist-enabled prostitution further provide nuanced insights on the impacts of online platforms with regards to its geographical reach. While past studies have found mixed results in terms of whether the effect of platforms extend beyond the local geography of the participants, our study findings revealed that both possibilities are realized in the prostitution market, suggesting that the type of market served by the platform can drastically affect the geographical impacts of the online intermediary. Akin to the used vehicle market (Overby and Forman 2015) , the gain in utility that accrues from bodily pleasures and monetary payoffs from sexual transactions can reduce the sensitivity towards geographical constraints, motivating participants to travel to neighboring locations that are not directly served by the Craigslist to transact. Similar to the crowdfunding context (Lin and Viswanathan 2016) , the prostitution market facilitated by the Craigslist platform enjoys the largest growth in areas that are directly available to both the participants, as the participation costs in these locations are the lowest. Finally, our sub-result shows evidence of the long tail principle at work in our study. To this point, we observe that the growth of Craigslist-enabled prostitution is constituted by a sizeable increase of workers who provide niche sexual services such as S&M and transsexual services, which serves as another validation of long tail effects in online environments.
Our paper is not free from limitations, which leaves potential for future research to expand on our work. First, our study results are limited to showing the relationship between online classified ad sites and prostitution trends. It is possible that other sites or mobile apps, (e.g., Eros.com and Tinder), may 31 Instances of such news reports include https://www.globaldrugsurvey.com/past-findings/the-global-drug-survey-2016-findings/ and http://www.vocativ.com/267755/how-criminals-can-buy-guns-illegally-on-the-dark-net/.
facilitate the sexual solicitation differently, leading to a differentiated set of users from that of Craigslist.
For instance, it is recently reported that sex workers are using Tinder profiles as a masquerade to solicit clients on the dating app (Dewey 2014) . Such approaches may face a set of payoffs and costs that are different from those from Craigslist, resulting in different market outcomes and mechanisms. Second, our study findings are restricted to the U.S. Though similar classified ad sites and solicitation sites operate in other countries, various local factors can affect prostitution incidence differently. For instance, the level of cultural tolerance and legality of prostitution, along with socioeconomic and demographic characteristics of other nations differs from those of the U.S., which can influence entry impacts. Third, it is unclear whether our observed effects will change beyond 2008. In extending our work, future studies may examine whether the closure of Craigslist's solicitation section has an impact on overall prostitution.
Notwithstanding these limitations, our paper represents one of the first works that systematically quantifies the impact of Craigslist's entry on prostitution trends, and have examined the pathways by which the prostitution is impacted by digital platforms. As the use of community-based websites increases, the interplay between platforms and social outcomes warrants greater attention. The unintended use of such sites can result in undesirable criminal acts that undermine legal and judiciary system. There is a need for the law enforcement agencies to keep up with the evolution of online technologies and to adopt new approaches to curb Internet-facilitated crimes. At the same time, site owners should play a more active role to assess and minimize the unintended usage impacts from their site. Note: The more conservative definition of prostitution incidence is used in the derivation of this graph. That is, TER: Active Years (Using Craigslist). The alternative definition, TER: All Years (Using Craigslist) produces a similar graph. Note. All logged variables are of the format of log (x+1). Note. The dependent variables for Models 1-8 are the log number of TER prostitution cases under various definitions. The dependent variables for Models 9 & 10 are log number of FBI indoor female prostitution arrests cases. Robust standard errors clustered by counties are reported in parentheses below coefficient values. All models are estimated with county and year fixed effects'. * p < 0.10, ** p < 0.05, *** p < 0.01. The dependent variables for all models are the log number of TER prostitution cases for active years and using Craigslist. The same set of control covariates, and location and time fixed effects from Table 2 are used in all models. Robust standard errors clustered by location are reported in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. All dependent variables are the log number of prostitution cases from TER that are known to utilize Craigslist in their solicitation. For Models 1 and 3, the counts of commercial vice activity are log-transformed, while the commercial vice variable for Models 2 and 4 are binary indicators. Robust standard errors clustered by counties are reported in parentheses. All control variables and fixed effects reported in Table 2 are included. * p < 0.10, ** p < 0.05, *** p < 0.01. Table 2 are included. In Model 5 additional time-varying county-specific controls are used. * p < 0.10, ** p < 0.05, *** p < 0.01. were used on the co-variates to perform coarsened exact matching. All control variables reported in Table 2 are included. * p < 0.10, ** p < 0.05, *** p < 0.01. Note. The dependent variable for Models 1 to 3 is the binary website entry variable 'Craigslist Entry'. Robust standard errors clustered by counties are reported in parentheses below coefficient values. All control variables reported in Table 2 are included. All models are weighted regressions with county and year fixed effects. * p < 0.10, ** p < 0.05, *** p < 0.01. Table 2 are included. * p < 0.10, ** p < 0.05, *** p < 0.01 The dependent variables are the log count of prostitutes from TER known to solicit on Craigslist. These counts are tabulated by the types of sexual services provided. For Model 1, we include workers in the count as long as they provide either S&M or transsexual services. For Model 2, we include workers who provide only escort and massage services, since these are basic services that are provided by almost all workers. Robust standard errors clustered by counties are reported in parentheses below coefficient values. All control variables and fixed effects reported in Table 2 are included. * p < 0.10, ** p < 0.05, *** p < 0.01. Note. The dependent variables are the log number of prostitution from TER known to solicit on Craigslist under the Active Years (using Craigslist) definition. Robust standard errors clustered by counties are reported in parentheses. All covariates and fixed effects reported in Table 2 are included. * p < 0.10, ** p < 0.05, *** p < 0.01. Note. Dependent variable for Model 1 is log number of TER reviews for existing sex workers. Dependent variable in Model 2 is log number of new TER sex workers who are using Craigslist. Robust standard errors clustered by counties are reported in parentheses below coefficient values. All control variables and fixed effects reported in Table 2 are included. * p < 0.10, ** p < 0.05, *** p < 0.01. Note. All dependent variables are Log (TER: Active Years, Using Craigslist). All covariates in the main model are included here. In Model 1, erotic sex ads includes ads from erotic services section and adult services section of Craigslist. In Model 2, casual sex ads include men for women (m4w) ads, women for men (w4m) ads, and casual encounter ads from Craigslist. Robust standard errors clustered by metropolitan statistical areas (MSA) are reported in parentheses below coefficient values. All control variables and fixed effects at MSA and year levels reported in Table 2 are included. * p < 0.10, ** p < 0.05, *** p < 0.01. To check for the spillover effect mechanism, we used a sub-sample of pairs of neighboring counties where exactly one county has Craigslist entry and the other do not have Craigslist entry. In identifying each county-pair identified, we calculate the distance between these counties using the haversine formula, which accounts for the spherical nature of Earth's surface when calculating the shortest distance between two coordinates. In our case, each of these points is the latitude and longitude associated with each county, and the formula is as follows: 
Figure A3 -Comparison of Effect Sizes
Note: This plot reports effect sizes (in the y-axis) on prostitution incidences due to Craigslist entry. Prostitution count under the definition of TER: Active Years (Using Craigslist) is the dependent variable used to plot the graph. All estimates reported in the figure are statistically significant at 5% level. X-axis reports different cases of the dependent variable based on prostitutes review counts. TER Prostitutes (Reviews ≥ 1) is the dependent variable used in Model 7 of 
